. GC-MS chromatogram and mass spectrum (peak at 6.95 min) of a crude reaction mixture of 0.5 mmol 4-tert-butylphenylacetylene, 0.6 mmol NaSO 2 CF 3 , 0.25 mmol Et 4 NBF 4 , 2.5 mL MeOH and 125 µL H 2 O after electrolysis, indicating formation of (E/Z)-1-(tert-butyl)-4-(3,3,3-trifluoro-1-methoxyprop-1-en-1-yl)benzene. selectivity for formation of α-trifluoromethyl ketone 2 selectivity for radical addition products on aromatic ring 3 selectivity for formation of 1-phenyl-2-(trifluoromethyl)prop-2-en-1-one (see Fig. S4 ) Fig. S4 . GC-MS chromatogram and mass spectrum (peak at 5.72 min) of a crude reaction mixture of 0.5 mmol 3-phenyl-2-propyn-1-ol, 0.6 mmol NaSO 2 CF 3 , 0.25 mmol Et 4 NBF 4 , 2.5 mL acetone and 125 µL H 2 O after electrolysis, indicating formation of 1-phenyl-2-(trifluoromethyl)prop-2-en-1-one. 
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Reaction mechanism & radical trapping experiments
The proposed mechanism is initiated by the anodic oxidation of the triflinate anion, giving rise to the corresponding CF 3 SO 2 radical, which decomposes into a CF 3 radical upon liberation of SO 2 . The presence of trifluoromethylated and trifluoromethanesulfonylated species in most reactions implies the intermittent presence of both radicals. In Fig. S6 , a GC-MS chromatogram of the crude reaction mixture of the model substrate 1a after electrolysis under typical conditions is depicted, along with mass spectra at 5.74, 6.31 and 6.47 min, corresponding to trifluoromethylated and trifluoromethanesulfonylated compounds. Fig. S6 . GC-MS chromatogram of a typical reaction mixture of the model substrate (1a) and extracted mass spectra from the peaks at 5.74, 6.31 and 6.47 min. Most likely, these products result from the reaction of SO 2 CF 3 and CF 3 radicals with the aromatic ring of the substrate or product.
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To provide further evidence for the presence of radical species in the reaction mechanism, 1a was electrolyzed in the presence of BHT (2,6-di-tert-butyl-4-methylphenol) as trapping agent (1 equiv.). GC-MS analysis of the crude reaction mixture (Fig. S7 ) revealed the presence of α-trifluoromethyl ketone 2a as well as CF 3 radical addition products to the aromatic ring of 1a and BHT. Furthermore, a peak corresponding to the reaction of radical 9 (see Fig. 4 ) with BHT was observed. Addition of a SO 2 CF 3 radical to BHT was not detected.
Fig. S7
. GC-MS chromatogram of a typical reaction mixture of the model substrate (1a) with 1 equiv. BHT added. The mixture contains the peak corresponding to the trapping product of the CF 3 radical (A) and radical 9 (B).
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HPLC monitoring of the reaction
To further elucidate the observed selectivity, an HPLC time study of the model reaction (0.2 M 4-tertbutylphenylacetylene, 0.4 M NaSO 2 CF 3 , 0.1 M Et 4 NBF 4 , 2.5 mL acetone, 125 µL H 2 O, constant current: 30 mA) was conducted. Fig. S10 and S11a depict that the formation of α-trifluormethyl ketone 2a is faster than the addition of the CF 3 radical to the aromatic ring of the substrate, affording 3a. In addition, Fig. S10 highlights that increasing the amount of charge beyond 2.2 F/mol does not further enhance the product titer of 1a and 2a. Instead, along with additional conversion of 1a, the concentration of other species and the speed of their formation increases, which implies further reaction of 2a or 3a to secondary products. Structures for two of these secondary products have been identified by GC-MS (Fig. S6) . Standard orientation: Standard orientation: Standard orientation: 
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